Repeated exposure to cocaine differently modulates BDNF mRNA and protein levels in rat striatum and prefrontal cortex.
In this report we investigated the modulation of the neurotrophin brain-derived neurotrophic factor (BDNF) following single or repeated injections with cocaine. Dose-response experiments revealed that a single dose of cocaine (5 mg/kg) is sufficient to upregulate BDNF mRNA levels selectively in rat prefrontal cortex 2 h after the injection, an effect that persists at least for 24 h and is paralleled by enhanced expression of mature (m)BDNF protein. Five consecutive injections of the psychostimulant (5 mg/kg) potentiate the increase of BDNF mRNA levels 2 h after the last treatment, presumably as a result of the enhancement of cAMP response element-binding protein (CREB) phosphorylation, an effect that vanishes 72 h later. Conversely, precursor (pro-) and mBDNF protein forms were markedly reduced 2 h and 72 h post-injection in the prefrontal cortex. Interestingly, in the striatum we found that repeated cocaine injection increased pro-BDNF levels without altering the mature form of the neurotrophin. Our results suggest that cocaine differently affects BDNF transcription and translation in a region-selective manner, but might also alter neurotrophin processing. These data further support the notion that the corticostriatal network is highly vulnerable to the effects of cocaine, and suggest that abnormal regulation of BDNF expression could contribute, at least in part, to the functional defects observed in drug abusers.